Involvement of NLK and Sox11 in neural induction in Xenopus development.
The Wnt signal transduction pathway regulates various aspects of embryonal development and has been implicated in promoting cancer. Signalling by Wnts leads to the stabilization of cytosolic beta-catenin, which then associates with TCF transcription factors to regulate expression of Wnt-target genes. The Wnt pathway is further subject to cross-regulation at various levels by other components. Recent evidence suggests that a specific MAP kinase pathway involving the MAP kinase kinase kinase TAK1 and the MAP kinase NLK counteract Wnt signalling. In particular, it has been shown that TAK1 activates NLK, which phosphorylates TCFs bound to beta-catenin. This phosphorylation down-regulates the DNA-binding activity of a TCF-4/beta-catenin complex, and blocks activation of their target genes. To investigate the role of NLK in Xenopus development, we isolated xNLK, a Xenopus homologue of NLK. Our findings indicate that xNLK is expressed in neural tissues and induces the anterior-neural marker gene, Otx-2. Moreover, xSox11, which is induced by the expression of Chordin, co-operates with xNLK to induce neural development. These molecules also interact in mammalian cells, and expression of a mutant of xNLK lacking kinase activity was found to suppress the induction of neural marker gene expression by xSox11. Our findings indicate that xNLK may play a role in neural development together with xSox11 during early Xenopus embryogenesis.